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INTRODUCTION:  Tube  decompression  of the  duodenum  is  an  old  but underutilized  technique  known  to
decrease  morbidity  and  mortality  in patients  with  difﬁcult  to manage  duodenal  injuries.  Broad  arrays  of
techniques  have  been  described  in  the literature  and are  reviewed,  but most  are  complex  procedures  not
appropriate  for  the management  of  an  unstable  patient.
PRESENTATION OF  CASE:  In  this  paper  we describe  the  technique  of tube  duodenostomy  and  the  suc-
cessful  application  in  three  cases  of large  defects  (>3  cm)  which  two  of these  cases  had  failed  previous
repair  attempts.  The  defects  were  caused  by  very  different  etiologies,  including  blunt  trauma,  peptic  ulcer
disease  and  erosion  from  cancer.  All  were  ﬁnally  managed  by application  of  tube  duodenostomy  with
success.
DISCUSSION:  Patients  with  “difﬁcult  to manage  duodenum”  usually  present  with  hemodynamic  instability
with  hostile  abdomen.  Complex  procedures  in  an  unstable  patient  are  associated  with  adverse  outcomes.
In  patients  with  signiﬁcant  comorbidities  and  instability  the  damage  control  principle  of trauma  surgery  is
gaining  popularity.  Tube  duodenostomy  technique  described  in  this  paper  ﬁts  in well  with that  principle.
CONCLUSION:  Application  of tube  duodenostomy  instead  of  a complex  procedure  in an  unstable  patient
provides  an opportunity  to stabilize  the  patient,  converting  an  impending  catastrophe  to a  future  sched-
gical
uled  surgery.
© 2012 Sur
. Introduction
Complex duodenal injuries pose a signiﬁcant challenge to the
eneral surgeon. On one hand, they are relatively rare injuries, thus
endering it unlikely that most practicing surgeons would have
xtensive experience managing these cases. On the other hand,
he consequences of inadequate repair can be devastating, lead-
ng to delayed leaks, widespread abdominal contamination, sepsis
nd death.1–3
Simple duodenal perforations usually result from peptic
lcer disease or endoscopic intervention, and can be treated
ith primary repair or with an omental patch.4 In contrast,
ultiple procedures have been described for large duodenal
erforations, ranging from drainage and pyloric exclusion to
ancreaticoduodenectomy.5–8 While effective, many of these oper-
tions are technically demanding and require long operative times,
either of which are ideal for patients presenting with sepsis who
re often hemodynamically unstable and manifesting shock phys-
ology by the time the diagnosis has been made.9,10 Thus the ideal
epair would be simple, easily learned and able to be performed
uickly in a damage-control fashion.
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Tube decompression of the duodenum was  initially utilized in
management of the duodenal stump after gastrectomy, in order
to prevent blow-out of the duodenal stump at the suture line.11
Through the years tube duodenostomy has proven to be an effec-
tive and safe technique in the management of the difﬁcult duodenal
injury.12 Despite good outcomes it has not gained universal accep-
tance and has been underutilized. Recently a limited number of case
series have been published on the application of tube duodenos-
tomy in the management of giant duodenal ulcers and traumatic
injuries.12–15
In this paper we  present the basic technique of tube duodenos-
tomy, and three cases of large (>3 cm)  defects from very different
etiologies, including blunt trauma, peptic ulcer disease and erosion
from cancer, in which this method was  used. Two  of these cases had
previous failed attempts at repair. All cases were successfully man-
aged by tube duodenostomy, with or without concomitant pyloric
exclusion, thus highlighting the broad applicability of this simple
technique in managing a very vexing surgical problem.
2.  Operative technique
Tube  duodenostomy is a simple technique, does not involve
Open access under CC BY-NC-ND license.an anastomosis and is easy to perform. After mobilization of the
right colon and exposure of the lateral and anterior walls of the
duodenum (Kocherization) to provide good visualization, the
extent of the defect is ascertained. A 20F Malencot’s catheter is
-NC-ND license.
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lig. 1. Tube duodenostomy in place within the duodenum with adjacent suction
rainage catheter.
nserted into the duodenum to decompress the lumen. If a tension
ree primary approximation of the edges is feasible but there is
 high risk of leakage due to the injury mechanism or size, the
atheter is placed in the middle of the repair and the edges are
pproximated carefully on either side. If the edges of the defect
re unable to be closed without a tension free repair or if there is
ross inﬂammation in the area with friable tissue, the Malecot’s
atheter may  be inserted through the defect and secured with a
urse string suture. We  recommend use of a monoﬁlament suture;
 3-0 polydioxenone suture (PDS) was used in the cases presented.
 piece of omentum may  be wrapped and secured around the
ase of the tube to help seal the defect if desired. In both scenarios
he area should be drained with an additional ﬂat drain placed
long side of the repair (Figs. 1 and 2). To prevent gastric emptying
o the duodenum a pyloric exclusion procedure may  be added
r a draining gastrostomy tube may  be placed. Finally a feeding
ejunostomy is placed for enteral nutritional support. The duodenal
rain should be left in place for a minimum of 6 weeks in order for
 deﬁned track to develop, similar to the use of T tubes in bile duct
ig. 2. Omental ﬂap placed around exit site of the tube in the duodenum to prevent
eakage around the site and further secure the drain in place.PEN  ACCESS
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injuries. Once the patient has recovered from their initial hospital
course and the appropriate time has lapsed, the tube is clamped
for 2–3 days to ensure that there are no adverse sequelae; the tube
is then pulled and a dry dressing applied over the skin site which
heals within a few days. In our experience we have not found it
necessary to perform imaging studies through the duodenostomy
tube prior to removal.
2.1. Case #1: delayed diagnosis of duodenal injury following
blunt trauma
A 62 year male was involved in a motor cycle accident that
resulted in a high cervical cord injury with quadriplegia. He was
treated with high dose steroids in the ﬁrst 24 h for spinal cord pro-
tection. The patient did not have abdominal pain or tenderness on
presentation, and the initial computed tomography (CT) scan was
negative for intra-abdominal injury.
On day 4 he developed leukocytosis, abdominal distention and
fever. Repeat CT of the abdomen and pelvis with oral contrast
revealed extravasation of contrast near the ﬁrst part of the duo-
denum (see Fig. 1). At operation a 3.5 cm laceration of the ﬁrst
part of the duodenum on the mesenteric side was found. The lac-
eration was ﬁxed primarily with interrupted 3-0 silk suture and
a gastrostomy tube and feeding jejunostomy tube were placed.
Two large drains were placed anterior and posterior to the duo-
denal repair prior to abdominal closure. Although his immediate
post-operative recovery was  uneventful, on post-operative day 5
(post-injury day 10) the patient suddenly became hemodynami-
cally unstable with respiratory failure requiring reintubation and
mechanical ventilation. An esophagogastroduodenoscopy was  per-
formed which revealed bleeding at the site of duodenal repair. This
ﬁnding was  conﬁrmed at operation, in addition to discovery of a
leak and failure of the initial repair. A pyloric exclusion was  per-
formed as described by Vaughan et al.8 with tube duodenostomy
placed for proximal decompression of the duodenum. The previous
surgery had already established feeding access and drainage of the
stomach. He suffered no further sequelae from the surgery and was
transferred to a long term care facility.
2.2. Case #2: psuedomyxoma peritonei of the duodenum
A 53 year old man  with a history of perforated appen-
diceal carcinoma treated with right hemicolectomy and adjuvant
chemotherapy one year previously presented with recurrent
abdominal fullness, distention and early satiety. CT scan demon-
strated a large ﬂuid collection in the right abdomen near the
site of previous surgery (Figure X) which biopsy conﬁrmed was
a recurrent mucinous adenocarcinoma, suggestive of pseudomyx-
oma  peritoneii. The patient opted for an attempt at debulking
surgery, which revealed recurrence of cancer at the previous ileo-
colonic anastomosis, extending into the retroperitoneum and the
second part of the duodenum. The anastomosis was resected and
a new anastomosis was made with cancer free margins. Upon
debulking of the tumor at the second part of the duodenum it was
realized that the tumor had eroded the anterior wall of the duode-
num, leaving a 3 cm defect after debulking. A tube duodenostomy
was placed in the defect and secured with 3-0 PDS purse string
suture. A gastrojejunostomy was  created for proximal diversion of
gastrointestinal content away from the duodenum, as well as to
allow oral feeding for palliation, and his abdomen was  closed. He
was discharged home on post-operative day seven with duodenos-
tomy tube in place, on a regular diet and with good return of bowel
function. The duodenostomy tube was able to be removed in clinic
after 6 weeks, and the patient tolerated a regular diet until his death
from metastatic cancer 6 months after the operation.
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.3. Case #3: duodenal perforation from high dose steroids for
ncephalitis
A 39 year old man  presented to the hospital with altered
ental state and decreased consciousness. He was diagnosed
ith Hashimoto’s encephalitis and treated with high dose intra-
enous steroids. Eight days after admission he developed bloody
asogastric output and increased abdominal distention. A radio-
raph revealed free air under the diaphragm, resulting in
perative exploration where a small duodenal bulb perforation
as discovered. This was repaired with a Graham Patch and
 gastrostomy–jejunostomy tube was placed for simultaneous
ecompression and feeding. His post-operative course was further
omplicated by renal failure. Routine contrast study on post-
perative day ﬁve revealed extravasation of contrast at the previous
epair site (Figure Y). At re-operation the patient was found to
ave four new perforations at the duodenal bulb near the previ-
us Graham patch site. A pyloric exclusion was  performed with
0 mm TL stapler, 28 French Pezzer tube duodenostomy placed,
nd exchange of a Moss tube for a simple gastrostomy tube. The
atient’s abdomen was  left open for 24 h due to large amount of
nteric content in the peritoneal cavity and taken back to the OR
or abdominal washout, placement of feeding jejunostomy tube,
lacement of right upper quadrant drains, and closure of fascia. He
as transferred to a long term care facility tolerating jejunal tube
eeds with no further complications.
. Discussion
The value of tube decompression of the duodenum was initially
hown in 1954 for the management of the duodenal stump after
astrectomy.16 Duodenal stump leak is the most dreaded complica-
ion of gastrectomy operations, and in early reviews presented with
 mortality rate as high as 50%.17 For many decades tube duodenos-
omy was demonstrated as a successful method managing the
ifﬁcult duodenum; however it has not gained wide popularity.18
omplex duodenal injuries are more prone to leaks after repair than
uodenal stumps after gastrectomy. Although the majority of duo-
enal perforations can effectively be managed by simple repair,
omplicated procedures are needed for complex injuries.19 This
s also true for perforations of the duodenum due to peptic ulcer
isease.20
There is no clear cut deﬁnition to what should be classiﬁed as
 complex duodenal perforation and if and when to use exten-
ive surgery for repair. For traumatic injuries, there is a de facto
pproach as to classify AAST-OIS grade III or greater injuries as
omplex duodenal injuries. Blunt trauma, bullet wounds, delayed
iagnosis exceeding 24 h, and injuries to the second portion of
he duodenum frequently cause surgeons to consider complex
epairs.21–23 In the case of peptic ulcer disease perforations larger
han 2 cm have been shown to have higher leak rates (up to
5%) with primary repair, with an associated mortality of 10–35%
ncreasing with delay in re-exploration.4,20,24,25
Many surgical options have been described for the treat-
ent of the “difﬁcult to manage” duodenum. Small bowel serosal
atching,6 Roux en Y duodeno jejunostomy,7 pylorus exclusion
nd gastrojejunostomy,8 pancreas preserving duodenectomy5 and
ltimately the Whipple operation26 have all been successfully
sed in this situation; however each of these techniques also has
rawbacks when applied to this patient population. Among these
perations jejunal serosal patching is relative simple, and is per-
ormed by suturing a loop of jejunum to cover the duodenal defect.
lthough this procedure has shown promising results in animal
odels, several series have failed to show difference in morbid-
ty and mortality compared to primary repair.6,27 Pyloric exclusionPEN  ACCESS
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with primary repair has been extensively employed in the man-
agement of duodenal defects, and recent studies have found no
difference in mortality compared to primary repair30; however it
has also been shown to increase hospital stay without any con-
tribution to the reduction of abdominal septic complications.31
Pancreas preserving duodenectomy have been advocated as an
alternative to the standard Whipple operation in cases of com-
plex duodenal injuries. Preservation of the pancreas, reduction
in the number of anastomoses and avoidance of manipulation
of the biliary tree are postulated as advantages over standard
pancreaticoduodenectomy.5 Unfortunately published studies com-
paring this procedure to the Whipple operation in duodenal
pathology have shown no beneﬁt in reduction of morbidity and
mortality.32,33 Despite relative simplicity compared to standard
pancreaticoduodenectomy, pancreas preserving duodenectomy is
a complicated procedure which requires extensive knowledge of
the anatomy and familiarity with operations in this region.34 The
Whipple procedure is a complex operation requiring signiﬁcant
experience and is prone to complications even in elective surgery.
Case series published on the applicability of the Whipple procedure
to duodenal trauma have shown mortality rates ranging from 31 to
54%.21,35 Both pancreas preserving duodenectomy and the Whipple
procedure are not feasible options in the case of the hemodymi-
cally unstable patient. Roux en Y duodeneojejunostomy, initially
deﬁned in 1975,7 has been regarded as a safe alternative to the
above techniques.2 Although this technique is well established in
case of penetrating duodenal injuries where time to diagnosis is
short, we  failed to ﬁnd any data regarding its use in unfavorable
conditions such as delayed diagnosis, giant ulcers and especially
re-leak where signiﬁcant inﬂammation is present36 and dissemi-
nated tumor cases where the tissue healing is grossly impaired.37
This technique also adds one more anastomosis with a risk of leak
in the patient already suffering a hostile abdomen. Where the size
of the duodenal wall defect is so large as to prevent the application
of tube duodenostomy, the successful use of duodenojejunostomy
has been reported for the management of such defects in both
trauma and tumor invasion with success.28,29 Therefore the sur-
geon should be prepared to perform this procedure in cases where
there is a potential for very large defects not amenable to tube
duodenostomy.
Tube duodenostomy on the other hand is a simple technique,
does not involve an anastomosis and is easy to learn, teach, and per-
form. In the early literature several papers were published which
showed no change in outcomes and high leak rates, which likely
contributed to the lack of popularity for this method.38,39 Despite
the data presented in these early papers, more recent literature
indicates excellent outcomes with no leaks, decreased morbidity
and shorter hospital stays.40,41 In a recent study of 40 patients with
giant duodenal ulcer perforations, the group who  underwent tube
duodenostomy had one post-operative leak compared to 14 in the
conventional repair group (Cellan Jones or Graham patch) and only
one mortality.13 Similar results with very favorable outcomes have
been reported around the world for patients suffering trauma or a
“difﬁcult to manage duodenal stump” following surgery.12,14,42
The common denominator of the patient presenting with “dif-
ﬁcult to manage duodenum”, either from trauma or giant ulcers or
delayed diagnosis of perforations is hemodynamic instability with
hostile abdomen. Complex procedures under these circumstances
as previously described are associated with adverse outcomes. In
patients with signiﬁcant comorbidities and/or hemodynamic insta-
bility, the damage control principle of trauma surgery is gaining
popularity9,43–45 and the tube duodenostomy technique described
in this paper ﬁts in well with that principle.
Given the complexity of duodenal injuries and the rarity with
which most general surgeons will have to face this problem, the
authors feel that the deﬁnitive management of complex duodenal
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njuries injury is best managed at a specialized hepatopancreato-
iliary center where possible. Tube duodeneostomy provides an
pportunity to stabilize the patient, converting an impending catas-
rophe to a future scheduled surgery where the possibility for
ransfer exists, and provides a safe alternative to complex surgery
n cases where sub-specialty expertise may  not be available.
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